Identification of fetal hemoglobin-inducing agents using the human leukemia KU812 cell line.
Fetal hemoglobin (HbF) ameliorates the clinical severity of sickle cell disease; therefore continued research to identify efficacious HbF-inducing agents is desirable. In this study, we investigated KU812 leukemia cells that express the fetal γ-globin and adult β-globin genes, as a system for screening and discovery of novel HbF inducers. KU812 cells were analyzed in the presence or absence of fetal bovine serum and then expression levels of the globin genes, cell surface markers and transcription factors were quantified by reverse transcription-quantitative polymerase chain reaction (RT-qPCR). For comparison, primary erythroid cells were grown in a two-phase liquid culture system. After drug inductions for 48-72 h, globin mRNA and HbF levels were quantified by RT-qPCR and enzyme-linked immunosorbent assay, respectively. Erythroid markers and transcription factors expression levels in KU812 cells were comparable to days 7-14 erythroid cells. We also tested several drugs including butyrate, trichostatin A, scriptaid, suberoylanilide hydroxamic acid and hydroxyurea, which induced γ-globin in KU812 cells; however, some agents also induced β-globin. A novel agent STI-571 was studied in the system, which non-selectively induced the globin genes. Additional studies showed comparable globin gene response patterns in KU812 and primary erythroid cells after treatments with the various drug inducers. Mechanisms of drug-mediated γ-globin induction in KU812 cells require signaling through the p38 mitogen-activated protein kinase pathway similar to that previously demonstrated in primary erythroid cells. These data suggest that KU812 cells serve as a good screening system to identify potential HbF inducers for the treatment of β-hemoglobinopathies.